<i9)0*H#w/f (jp) 02) ^ H 1^ ^ ^ (A) (wmmmmm 

#1^2002-188524 
(P2002-188524A) 

(43)^iiH ¥ri£l4¥7fl 5 5(2002.7.5) 

©Olnta.' 8I8>JIB^ FI f-m'C^*) 

F0 2M 25/07 550 F0 2M 25/07 550J 3 GO 05 

550A 3G062 
550C 3G0 91 


F 0 1 N 3/24 


FO IN 

3/24 S 




m^m.! OL 7 H) 


(21)fllH»^ 

4$K2O0O-3821 14( P2000-3821 14) 

(71)ttiSA 

000006286 








¥j3E12^12^ 15 B (2000, 12. 15) 


3BKIKiB^Ti33#8# 




(72)%i»# 






«^ClRgK25Ti33» 8 # 















«3;^K^TB33#8^ 









(74)«a!A 

100090022 





*a± («=: 








(54) m^<D^m] 3'-*^V-5?^#«I>'$?>0ECRWfllfitt 


(57) iwm 

(^r-yrsi8*iN0) . m^mismttimm 


Yes 



S8 



1 1 


1 

SIO 



m2.m3^\mwk 1 1 



08/30/2004, EAST Version: 1.4.1 


1 

)v/<)v:r(0Tmimmi^b ^^^i>^ i e g rm 

±MM 1 E G RMK b ±iBm 2 E G RfflSS t SriSRWt 

t. 

mmmmmmizxmtn^iircmm&mx 
om^b^iz. ±tmmmwz3:'o am lEGR 
mmmi, mmm^mx<o^\<^b^izii. im 
mm^mz X *) ±iess 2 e g nmrn^ mmtmm^ 

y'jy<DEGRummw.. 

[0001] 
[0002] 

[Mst-swrnsffi] J: a 5 .y X 3 ynm 

-^tLT, xyi^'y*>A,#fti}§fl7t:P;<fXS:iSmW 
(C)iS§-frTjKMiaKc7)teTt J; 0 NO x«7)Sfaj«*fi 

mtEGRmmmm¥m&^tix\>^t. zmcoEG 

RMmmSI,i^-^^i-^—i^^^mitz:i:.y=Jyl,zmm 

^ii?>m^m K) , mimmfs- 2 4 6 9 6 3^^^ 

?8{Ci£«Oi,<7)2rWSC: t *^'T-# I.. <r<7)EGR$iJtJP 
Tlx "/ -^-TSIMi: m 1 ji-oSaS^t J; 0 tg^-f S b ^ 

iz. m^mi!^-t'yT^mb^^m^yru-y 
^r^mbmim^M^izxommi, mmzx'o 
mm&mmmmzmm-i x d izmi&^tix v . 
[0 0 0 3] -eLT. :nyi^y(o{s.mmziimim^ 

mM^miz3m^-^xm^ff)^^^^m'o . -u. x 
[0004] -u. iMi/Amizssm<r)mmbmnz. m 


(2) :Kfra2 0 0 2-1 88 5 24 

2 

xh •) . ^m.^'^'thwm^x^aym vy-; rs 
^h:.bx\ ii-^^yffimmzihyyfiv^miiLx 

\^h. ;<7)EGRSiJ«^a-C1±, iiBUc^lfiiOj:^^ 

E G Raif&cot}]ji{iff i5-r , X y i<9i) ^>-f s 

[0005] 

v^T. 'm9ii%\,zx'^mm^(r>w.-nti'':>^'&.-kmtx 
±#t- m\.fz'jm.zitm<r>EGR 
vmm.x\t. i^oii^cov^•c^<#l:t'Cfe^.•f, 

>'T»J(0#;<?'x2-S»g$-t^C:fc*»^>. EGR^Mfi 

20 [ 0 0 0 6 ] i «7)Poifi{ims<:o E G Rwmmx:\t~m 

^t^O, iS'-h>lCg!V^Tll!l!ii^ii)a-tl.lS{Ct>flf 

^■x*iJSS-ri.C:i;*>^>. EGRjiS^tg^SrS^i^A? 

\\zxh ^^m^(rimiLmzwm: < , ^tcimtc 
EGR<7)m^immLXN0KiSim^mi&x^ hb^t 

iz. m:^xfpcomi,zxm^'\m~^^yimimm 

■r ^ t I. ^' - '-Kf-v - i^'-vftgi X y yycoE G 
30 [0007] 

[iBSs-»^-ri.^y)<o#g] iieaws-ajs^^^c 

*i^BStii. Mm^-t'ybf&%oyrU'y^bi 

mm^izmi^u^is^-^^^-v-'j^imuzxyi^^yiz 
Sf^'xjf ^bftfcii t . yru -/^(DT^mof^WM 

mzmf(>iif^xa-y hfU^^fi-y^b. UM:^mmMc^ 

40 ^iljitSSl2EGRagSi:. ISlEGRiigSi;|S2E 

GRas8i:^aiRwtga»-r.i.araj©^st, xy-j 
ycom^mmm-thm^mmmmb. mms^ 
mtn^mzx mm^titzmm^mx *)m^b # 
iz. m^mm&izxo^iEGRM^immi. nm 
m^mx osv^t # tea. jffi»«jj«i#a{=<j: 01^2 e 
GRmimm-imm^fkb ^mu^. 
[0008] m-ox. :^y=jycr>n^tm^mx Ofiv^ 
b^izimiEGRms^imsi^iii,. miEGRajs 

50 CO. Zcr)b^lz^i^~:K^^~i/^rcomt^miJiS^\,^Z 


08/30/2004, EAST Version: 1.4.1 


( 

3 

ti-^i&^mco&^iimzm<^j:'oxti'o . egr 
m:^^mtmmizmhy-yr^hxtM^mi)m\^z 

[ 0 0 0 9 ] X, vXoftW*%rSfflJ: OSV^t # 

ixx\^i,h<ncr>^ Stm^-b><?5±g|i{i^fi],UicoE 
ft. i2^SficOEGR*qi^Km$<lTNOxpa}»*« 
[00 10] 

tiXti 0 . H 1 «0^ft«llt^-r J; 3 J-. x>'>''y l 
cOi^ U VrJ^^ •/ Y 2 yr-^' K 3 

7<0PSm3>-ri-'y-»?-7a*iigftA,nTI.^|.. *||]Sije 

ik. XD-yh;WNW6tJ:0g[*iraS$tiTMSi*i 

{i. Jf»0'>x;?.h:>--hA>7 9tJ;'?liS?^lS<, 3 
C 0 0 1 1 ] X. xyj/y 1 c7) V y y y K 2 fctix 

^v-x hv:i*-;i.K 1 omm:f}:^mmmh LX 
<n^&mfmi i^itLxm^'^i 2mm^rL. x^v 

7mm<mrw0mfm^^^mx'}mtm> § :fi 

So 

[0012] BtrfejSjSttM 1 1 c0T»SiK::<i:|g 1 E G R 
»1 3t7)-ffi*5«i^§tL, X. Buie«tm^'-h'y7b 

<nm!smi% 2 E G Rjis& 1 4 (Tf-wwk'^iix v ^ 

I., i*l^>c7)|giat>"Sg2EGRiiS§l 3, 14c7)f|!ja 
{i, i^{::WW^^Si:L-r<?5EGRffl^NVl'7'l 

txftfflEGRiiKsi ei-fttxmi^-i^^y^ 4izm 

m^iX. EGR^J]^^•;^71 5{i, SSl EGR»1 3 
i:m2EGRJlS8l4fc$raiil?Wfc:MJRL-C^^fflEGR 5( 


) !Kp^2 0 0 2-1 88 5 24 

4 

Wl 6tCjlii$1tl., X. ^^fflEGRfflSgl 6UiE 
1 TWra^fcJSfC, ftfflEGRilKl 6^BSjl1-|.Sf 

[0013] -n. Mmmziixiii:hmm. lei^s 

(ROM. RAM^) . fprnMrnm (CPU) . rJ'-f 
■7;&'>>'^^^(ii.itECU (^^■3yhn-;l/aii.y 
2imm^flX\'^l, ECU2 lOA^IIM, 

m,'^5\Hi,zmx^timx^MmQi:miiii-h:^ji''7 

V2i<7)iiiijmizii. fmEGRmw<fV'ri 5. eg 
R-Mw^/i^y 1 7 , -^xx h ^r- h^^ll■•/9tl^m^tl 

ii^mmm^tix^^h. :mmmmx'ii. jicoecu 

[0014] ^LX. ECU2 Hixyj/'yitoatett 

ffiL. ^r^r, ffif4i«St*. '>xxhy-hy<;l.y 
9^|gi6»JffliL-C, xyyyiS-aiRS-tirS. ^^t, 

mx'hmmim^m^j:t:iib. xy=jyi<m^wzm 
txmm^=e-v^w^x.x\>'>i, ecu2i 

mi2cov.yT(cScf^. xyi/yfi^S-^-raS^i^ 
^JEPeat;fxyj^>[lI!|gaJKNec7)JiJn(c)s£;tT, 

/L^-i^mizmi. ^<^ymm=t-)'iziftmt 

hfrnx-mmmm^n-t^ . 

[00 15] o/Lt-Kt;^h>f^t-h'«iJ±{ciS^ 
^ (Si^Sm) J: 0 i. y cOS«!litC 

iS^^its. o/L^-}iX'ii^~ry)i~ri,zx*)^ 

-Vf<y:^Mm-fi>. X, E«y-yt-H{iffi8iffS 
T-M^iilt-ri-t-H-C'^O, ^Si^7"^i/<7)JlH{CXh 

miz>j~y^j:mm(r)M^%i:^m^i^tx\ ey 
[0016]-:^. ECU2ilixyi;yios»Emi 

t^r^^EGRlignWl 7«g3]gSr*iIfflIL-C. I^m 

m^^i^m%mi,zm^i^ti&EGRM.iimtitmz. 

ZCOt^COEGRM^ItZmm^tllEGRm^lS. 1 
4^. xy>fyl(^a^S*t'B^C»'^V^■tEGR»;C;^ 

ri 5(;:iOW^x.?.„ ^c:t', c:cOECU2 l{c±-> 
•Cff;bilS EGRmmt:iHTizm^-ti> . 
[0017] ECU2 l{i033lt/04t^-tEGR0J 

m))^~^ykm'&mmAy9-^^)vx'msth. t 

•f. ECU21{iXr.y7-S2-Cl3lte3£S-byi^2 3A» 


08/30/2004, EAST version: 1.4.1 


( 

5 

xyvyiof*«S!l*EvSrffaiL, X. W^L^j:\^x 

h^A^^ti-rpmi. YES (#5g) <7)J:#fc{iXx>y 
TS 8 l>ZW€ LXEG RiiSyN'/Py 1 7 OMJS^ 0 ( ^ 
M) t X-r-yTS 1 OT'EGRflJ^Ay^yi 5 5:11 
2EGRiiiKl 4fl!!lfCflW^;i!tm, .'t—^ySri^T-t 

nm 13,14 OflJ^«{cM^^r< . iS^SSfflK 
c7)EGRSS*^'4'±$ix5, 
[00 18] C:<0J:3fclS2EGRaSSl 4{2tJ)^;t, 
M{-EGR»A;^7■•l 7tCj;-?TEGR(7)oBi5rii8lf 
•ri. i i: t J: 0 , »4iS*ft- F*«x h -f VizW 
mii^iitzk^iz. E-gffi^iSiSLTEGR^ttJ^T 

'0:k^^-^^-^izli, xh-i^=t-)<izm'omhlb^ 

*«»V^c?DT\ ±ESS2EGRiiSSl4tftx.-CSSlEG 
Rjili 1 3lit«m;cT. ;^ H^cotO^tffi 

NelCjEttlglEGRiiSSl 3i:|l2EGR3iS&14 

-K'Vi^WmcOEGRtfOJtE^jlitJriSMtoo. J:^ 

Lfzmmmmmmx^ t , 

[0 0 1 9] X. H!neXT-/rS6<7)fiJ^*^NO (g : 

fl^** Y E S (7) i: |i (CtiXr -y r S 1 4 \,zW^ LX . f 
ibtk^^tifzX h ^ ^t- Kffl<0A*;l.-/iaaiS€-7 -y r 

izm^^, «!«[5ft*EvS.Vxy>>>|l]|g^Ne*>f>E 
GRii^^N>71 7c7)aMgBS2r«46. ^^oa^SlaJ^^ 

3iB^t^< E G Rmw<)vy 1 7 mmmmth . 

[ 0 0 2 0 ] iB?< «y r S 1 6 f (i^ it/>:>^ 
h^^^-h'ffl£O^J^ffiEvO|gS-7-y7-{CS-:^#. Xy 

8-CW^ffiEvOtc*f LTlll^O«c9S6$Ev*«:<c# 
S*\ ^■S-^Wfxyi;'y 1 

^■t&, :^f-yrs 1 8c0fJ^*>'YESc7)t&t(i:, X 
r-yrS2 0-CEGRtJ)mAWl 5 2:1^2 EGRjiS§ 
lAmizmt. X. *iJ^*«NOOi:§Wi. ;^7^.yr 
S 2 2 T'E G R^O^AVPy 1 5 1 E GRMffi 1 3ffl 

[0021] -^r. ff!e;^x-y7-S 1 2cO^JS!if«NO<7) 

t ^ tti. m^cofmrnsit- vti^sm *j-y^~ vx 
hhtmixxf-vrs24izWffL.^isbm&^ii 5 


) =^^2 0 0 2-188 5 24 

6 

BST^^S&EPe&tAxyi/yHllKaSNei^^jE 
GRi^A>yi 7<0S^JgSr^tf>. ^6^SSiBS^ 
3*^-t^< E GRIi^yx^y 1 7 $-|B«ffll-ra . 
[0022] jSj. C:<7)j;'3{:xb>f^t-HT'fflt^;tf*: 

#^^Ev*ixyj;yt?tfclBML^:(r^^t*»^>. il 

!i5*c0S;g*iSi!lJ;§ix|, SMT^^^gjE P e xm LX 
^^IcoX'hh. Ziil,zX<0. mmtot- H-Cxyx 

ymizmmzmvt:J'^>vm&i}^^^ tih , 

[00 2 3]M<>^r-yrS26 Xiilf-t^m^WzE 
i9li;->-^-h')li7)fl€«PeO|gS-7 7Tt«-:^|!. X 
>'i''y|flIte)iSNe*»^>fiJSffiPeOS:*<i^. Xr-yTS 
2 8"CWS€EvOl=*rLT|IB^oaM¥J^S&JEPe*< 

V ^W-rWf xy->' y 1 «:a^?f*^";'c^ V 
S^'^-fl^-tl. . X-r >y TS 2 8 c7)W^A>'Y E sot # 
XT-yrS3 0TEGR^Um'<;Pyi 5^m2E 
GR3iS5l 4i!ltflJJfe;t, X, WSA^'NOOt 
XT-yrS3 2T'EGRtiJ^yN';l'yi 5^miEGRji 

SSI 3mi>ztmif.:m. Ji—i-ymiti, 

[00 24] £U:<?)ECU2 1(50SIJ«I{C<J:0. EGR<0 

fflEvO, PeOJi. ll24'(OXh^^^-h'ffl«tffiffl«J 
-y^-H^W{c*jv^T« xyi/'yuiiKjliKNetS 

«Evo, Pe0{ii^46xyyyi«o^±gS®^(i<}:0i§^§ 
tuti>Ot'*)'9. ^'-^^■\'-i^>7c7)jiJ&$!im{cJ; 
0. xyi/y|llKa[KNeat^Sil^%*^*ffiPe«tijD 

tmz^- i^^y^4 mmM^nE^'i^wzmth 

X. mitimmmm^iiicox'h^. xh-i^ 
^-mmconmrnx 'o:j^yi^ymwmj^eMJ'Qm 
¥fe;^fEPe*»'ffiv^M'J -y^- ]'mmizi,jEKm 
(0\i. Em 'J -y t- K-C'«i«»ejMi7)/cA^) 

[0025] -:tr. xyyy i *>^>gftij$^xl.St;<?;^ 
{1, #m^'-h'y7b^tiX3ff«M^ll^)lja-fS|g{c 

Emi±t^bmz. iEwmi i^mmm^iz-t^ 
Lxi^mco-m^hyyr^ixi, ^m^, 
-h'y 7 b <o±sii!i{cfcv^T . mifxii!mm'«m 

D -y^- H^^cOiEff^O-t- i''^' y 4 (*| i "J t>» 

•C, fif;<fx{i±iSiEElScO-*?-->''^y^'4rtJ;0tE^j 


08/30/2004, EAST Version: 1.4.1 


[ 0 0 2 6 ] LT, ±ie<7) J: 3 tC||^^0#tW^!)*Ev 
(XT-yrSlS, 2 8<7)H^A»'NO) . •'f-v^'y^' 

tlX ( Xx xT S 2 2. 32), ifitSM^i 1 1 <?)TS(i 
1 E GRiiS« 1 3m^mm l e ^/r-LT-9-->'' 

izi.hYy~r}Wm±^1xh, 

[0027] -n^ %mnwmim^y'^Bm'Y-^m} 

8. 2 8<0fJ^*«YES) . 1ji--i/:J'y^'4|*)*^:iEmc: 
v''^ c: t timm^fih^i<z\i. EGRmw^)V 

-/I 5*im2EGRMl4W;tJ^;t^>il (X^f-vT 
S20. 30) , Sfm^-t>7bC0±iriil**ll2EG 

Rfflss 1 Am^mm 1 6 ^^L-c-i^-i^'^y^ 4iiij 

bW^^ixh. ±.tl(r)Xoi,zm%^-'^yi h<n}LWM 

3 ^r^-5K^-v->-> 7«r)jgj&j&a*«igv«« 
mX% r,XijEG RSS<7)3ti60^A>m$tl, iiJS 
a^OE GR*>Tii||{cjiSiE$tl-CNO xpa5«*%^«$iX 

[0028] &±(r)X 0 l,z^mm(^9-7f^i--c-i^ 
^mj.y'Jycr)EGRmm^W.X>,i. ftW^??l*Ev^ 
B^¥%*^jEPe*i<g<. -t- y^' 4 
EGRSa[iO:'itf><7)|ft£E$-if^t^v%i:gi{c(i^ jff^jjj 

mjk'\m~^^y(r)immmL. -^r, 

lEEt'E GRJiaE<?);ti6«l&ESrSlfi^LilV^i: |i 

Sf^^- - h'y 7 b J±<7)#f;yx , 

EGRMBSc05|||{b2ria-5-COS. J:-?T, ^'-^^■v 
-v?^ 7 1 J: l.iS^jlS&fi!IOE^»±#{:M«^< . 

Jl^t E G RinM'ik^mmLX^ O xffiMSrafigT'li S 

±1^, mzmMmmz\i. m:^x^(nm\.zi:^m% 
^'\m-^^yimim\Lx hyy)Vi^mzm±-t 


(5) :^g32002-l 88524 

8 

[0029] vx±.x'm.mm<r)wmmtti)K 
<^wmi:L<nmmm{.zm.&^iih h o-c-ti^u, mt 
\f. ismmsmx'\mpmsm:s^y'jy\m(r)EGR 

■f. mncnm!^Hz'im^ti>mm'mmx.yi; 
ym<r>EGRmmmm.^z^m\LLxhx\>\ am 
mmmx'ii. ^-'Ji'y9An<nK-Mfi^Si}^t>i£miz 

(oiO:^^) tW^fflEvO, PeOSrig^ 
L. -ec^^ijgfiEvO, PeO(:a-:J(,^TEGRji5Sl3. 

10 I A^msittitp. mmByo, Pffi(r>wmi^ix\,zm 

•&^tii^tm<. minfi^mii^m=^n\^)£nz 

ffl^-tl.fJ^fflEvO. Pe05rS2pi:LT, EGRJif&l 

3, 14^t7)^xTi.J:l\ 

[0030] 

[wmmm mLm^^Lfzi.o><zip.wmf~T¥.f-^ 

-'J^rntx.yi^y<;)EGRmi^W,zi.tl\ii^ 9-^^ 

i-^-'j^<,zi:hmmm<r>m]±.mzmm<. n 

fc?IMcE GRcOjioSSrHSSL-C NO xiSJS^affit'^ 

htmz. mtfx^(r>mzi.h\mjk^ii—if^yim 

[HI ] mmBmco^-^^^^-'J^'mx.yi^yer)E 

G Rmmikmi:^t±mmThi. 

[02] J^^W^-Hat^WSffiEvO. PeO^fg^ 

m3] Ecvtmn-tiEGRMm/i—i-y^m-ty 

n-^^~hXhl. 

[04 ] E c Uij^mfi-^ E G R0Jffli;P-f - y ^ ^-r 7 
30 [^^■^oi^^B3] 

1 xyj/y 

3 yr-^' K ( ®M») 

4 ■^■-i^'^'y:? («^») 

5 (ismaif&) 

6 hlW^fVf 

7 ^'-4<^A'->-> 
7 a »R^3y7V.y-»f 
7 b P^^'-h'y 

10 r-X h V F ( Sf^jiif & ) 

40 1 1 j5.mmm m^^'x-mmm) 

12 mmmmm 

13 ISlEGRiiSS 

14 ||2EGRji8§ 

15 EGRmwi^'^j\^y vmrnmrni) 

2 1 E c u ( mmmm^^. mmm ) 


08/30/2004, EAST Version: 1.4.1 


(6) 


^^2002-188524 


[01] 


[B2] 




[03] 


[114] 



S8 


/ 

EGR-V8Btt"0 1 


1 

SIO 






1 


— 1^^— I 



S26 


^S28 
PB>Peo?^SJ^i2- 


Yes y 


S32 
J. 


(51)Int.C1.7 
F0 2B 37/00 


302 


F I 

F02B 


37/00 


302F 


08/30/2004, EAST version: 1.4.1 


(7) 


^*gB2002-l 88524 


F^-A(##) 3G005 EA16 GA02 GB24 GB26 GDll 
GD16 GE09 HA12 JA03 JA24 
JA28 JA38 

3G062 AA03 AA05 EAIO ED02 ED08 
EDll GAOl GA06 

3G091 AA02 AAIO AAll AA17 AA23 
AA24 AA28 ABOl BAOO CAB 
CB02 CB03 CB05 CB08 DAOl 
DA02 DBIO DCOl EAOl EA03 
EA05 EA06 EA07 EA30 EA34 
FA12 FAB FBIO FBll FB12 
HB05 HB06 


08/30/2004, EAST Version: 1.4.1 


PAT-NO: JP02002188524A 

DOCUMENT-IDENTIFIER: JP 2002188524 A 

TITLE: EGR CONTROL DEVICE FOR ENGINE WITH 

TURBOCHAROER 

PUBN-DATE: July 5, 2002 


INVENTOR-INFORMATION: 

NAME COUNTRY 
MIYAMOTO, KATSUHIKO N/A 
HIRAISHI, FUMIAKI N/A 


ASSIGNEE-INFORMATION: 

NAME COUNTRY 

MITSUBISHI MOTORS CORP N/A 


APPL-NO: JP2000382114 
APPL-DATE: December 15, 2000 

INT-CL (IPC): F02M025/07, F01N003/24 , F02B037/00 


08/30/2004, EAST version: 1.4.1 


ABSTRACT: 


PROBLEM TO BE SOLVED: To provide an EGR control device for 
an engine with 

turbocharger which can suppress accumulation of carbon in an 
intake system due 

to soot in exhaust gas while reduction of NOx can be attained by 
surely 

executing exhaust gas recirculation(E&R) at all times, regardless 
of a pressure 

rise on the intake passage side by the turbocharger. 

SOLUTION: When a differential pressure for exhaust gas 
recirculation(EGR) is 

easily ensured with an engine load low and the surge tank side in a 

negative 

pressure (step 518 is NO), exhaust gas of low soot content after 
passing 

through a proximity catalyst is recirculated, accumulation of 
carbon in an 

intake system is suppressed (step 522), in the other hand when a 
differential 

pressure for exhaust gas recirculation(EGR) is difficult to be 
ensured with the 

engine load high and the surge tank side in a positive pressure 
(step 518 is 

YES), exhaust gas of high pressure in the upstream of an exhaust 
turbine is 

recirculated, making sure the exhaust gas recirculation(EGR) is 

attained (step 

520). 
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(54) EGR CONTROL DEVICE FOR ENGINE WITH TURBOCHARGER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an EGR control 
device for an engine with turbocharger which can 
suppress accumulation of carbon in an intake system 
due to soot in exhaust gas while reduction of NOx can 
be attained by surely executing exhaust gas recirculation 
(EGR) at all times, regardless of a pressure rise on the 
intake passage side by the turbocharger. 
SOLUTION: When a differential pressure for exhaust 
gas recirculation(EGR) is easily ensured with an engine 
load low and the surge tank side in a negative pressure 
(step S18 is NO), exhaust gas of low soot content after 
passing through a proximity catalyst is recirculated, 
accumulation of carbon in an intake system is 
suppressed (step S22), in the other hand when a 
differential pressure for exhaust gas recirculation(EGR) is difficult to be ensured with the 
engine load high and the surge tank side in a positive pressure (step SI 8 is YES), exhaust 
gas of high pressure in the upstream of an exhaust turbine is recirculated, making sure the 
exhaust gas recirculation(EGR) is attained (step S20). 
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* NOTICES * 

Japan Patent Office is not responsible for any 
dsunages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] In the engine equipped with the turbocharger which connected the exhaust gas turbine and the 
inhalation-of-air compressor on the same axle The emission-gas-purification catalyst prepared in the 
flueway of the downstream of the above-mentioned exhaust gas turbine, The throttle valve prepared in 
the inhalation-of-air path of the downstream of the above-mentioned inhalation-of-air compressor, The 
1st EGR path which opens the flueway of the downstream of the above-mentioned emission-gas- 
purification catalyst, and the inhalation-of-air path of the downstream of the above-mentioned throttle 
valve for fi-ee passage, The 2nd EGR path which opens the flueway of the upstream of the above- 
mentioned exhaust gas turbine, and the inhalation-of-air path of the downstream of the above-mentioned 
throttle valve for fi-ee passage, When the load detected by the path means for switching which opens 
altematively the above-mentioned 1st EGR path and the above-mentioned 2nd EGR path, loaded- 
condition detection means to detect the loaded condition of the above-mentioned engine, and the above- 
mentioned loaded-condition detection means is lower than a predetermined value The EGR control unit 
of the engine with a turbocharger characterized by having the control means which opens the above- 
mentioned 1st EGR path wide by the above-mentioned path means for switching, and opens the above- 
mentioned 2nd EGR path by this path means for switching when this load is more expensive than a 
predetermined value. 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the EGR control unit applied to an engine with a 

turbocharger. 

[0002] 

[A related background technique] The EGR control unit which the exhaust gas discharged from the 
engine is made to flow back to an inhalation-of-air path, and reduces the discharge of NOx by the fall of 
combustion temperature is carried out as one of the cures against emission as everyone knows. This kind 
of EGR control device may be applied to the engine equipped with the turbocharger, for example, can 
mention the thing of a publication to JP,8-246963,A. While connecting the turbine upstream of a 
flueway, and the compressor downstream of an inhalation-of-air path by the 1st reflux path, the turbine 
downstream of a flueway and the compressor downstream of an inhalation-of-air path are connected by 
the 2nd reflux path, and it consists of this EGR control device so that both the reflux path may be 
alternatively opened by the change-over valve. 

[0003] And at the time of an engine low load, open the 1st reflux path wide, make the exhaust gas of the 
turbine upstream with high temperature flow back to an inhalation-of-air path side, and attain 
stabilization of combustion, and on the other hand, open the 2nd reflux path wide at the time of an 
engine heavy load, the exhaust gas of the turbine downstream with comparatively low temperature is 
made to flow back to an inhalation-of-air path, and improvement in volumetric efficiency and control of 
knocking are aimed at. 

[0004] On the other hand, apart fi-om a technique given in the above-mentioned official report, there is 
also an EGR control unit it was made to make the exhaust gas after catalyst passage flow back to an 
inhalation-of-air path side. This is a technique for preventing that the soot in exhaust gas accumulates as 
carbon in an inhalation-of-air path, in case it passes a catalyst, it is carrying out the trap of the soot in 
exhaust gas, and it has prevented the trouble by deposition of carbon. A change-over of an EGR path 
Uke the above-mentioned official report is not performed, but exhaust gas is made to always flow back 
fi-om a catalyst lower stream of a river irrespective of an engine load in this EGR control device. 
[0005] 

[Problem(s) to be Solved by the Invention] With the engine equipped with the turbocharger, the pressure 
of an inhalation-of-air path rises in the field where a load and rotational speed are mainly high exceeding 
atmospheric pressure according to the supercharge effectiveness. However, it may not have taken into 
consideration at all about this phenomenon, and differential pressure between pumping for making EGR 
flow back, since the exhaust gas of the turbine downstream which produced the pressure loss by turbine 
passage at the time of heavy load operation is made to flow back could not be secured, but the NOx 
discharge may have been made to increase in an EGR control device given in the above-mentioned 
official report, without the ability flowing back EGR of an initial complement. 
[0006] The operating range which it cannot EGR flow back since exhaust gas carries out the pressure 
loss of it also in case this problem becomes much more remarkable in a latter EGR control device and 
passes a catalyst following a turbine will be expanded fiirther, and possibility that an NOx discharge will 
increase will increase more. The purpose of this invention is to offer the EGR control unit of the engine 
with a turbocharger which can control the carbon deposit to an inhalation-of-air system with the soot in 
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exhaust gas while it related always flows back EGR certainly to the pressure buildup by the side of the 

inhalation-of-air path by the turbocharger and can attain NOx reduction. 

[0007] 

[Means for Solving the Problem] In the engine equipped with the turbocharger which connected the 
exhaust gas turbine and the inhalation-of-air compressor on the same axle in this invention in order to 
attain the above-mentioned purpose The emission-gas-purification catalyst prepared in the flueway of 
the downstream of an exhaust gas turbine, and the throttle valve prepared in the inhalation-of-air path of 
the downstream of an inhalation-of-air compressor, The 1st EGR path which opens the flueway of the 
downstream of an emission-gas-purification catalyst, and the inhalation-of-air path of the downstream of 
a throttle valve for free passage. The 2nd EGR path which opens the flueway of the upstream of an 
exhaust gas turbine, and the inhalation-of-air path of the downstream of a throttle valve for free passage. 
When the load detected by the path means for switching which opens the 1 st EGR path and the 2nd 
EGR path altematively, loaded-condition detection means to detect engine loaded condition, and the 
loaded-condition detection means is lower than a predetermined value The 1st EGR path was wide 
opened by the path means for switching, and when a load was more expensive than a predetermined 
value, it had the control means which opens the 2nd EGR path by the path means for switching. 
[0008] Therefore, when an engine load is lower than a predetermined value, the 1st EGR path is opened 
wide. Although the downstream of the emission-gas-purification catalyst to which the 1st EGR path was 
connected has a low pressure, at this time, since the supercharge effectiveness of a turbocharger is also 
low, the pressure by the side of an inhalation-of-air path is still lower, the differential pressure between 
pumping for EGR reflux is secured, and exhaust gas flows back to an inhalation-of-air path side. And by 
carrying out the trap of the exhaust gas at this time to an emission-gas-purification catalyst in soot, since 
the soot content is low, deposition of the carbon to an inhalation-of-air system is controlled. 
[0009] Moreover, when an engine load is more expensive than a predetermined value, the 2nd EGR path 
is opened wide. Although the pressure by the side of an inhalation-of-air path is heightened by the 
supercharge effectiveness of a turbocharger at this time, the differential pressure for EGR reflux is 
secured from the upstream of an exhaust gas turbine having a pressure beyond it, EGR of an initial 
complement flows back certainly, and an NOx discharge is reduced. 
[0010] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of the EGR control unit of the engine with 
a turbocharger which materialized this invention is explained. The engine of this operation gestalt is 
constituted by the combustion chamber as an injection mold gasoline engine in a cy Under which injects 
a direct fuel, and as shown in the whole drawing 1 block diagram, the inlet pipe 5 is connected to the 
cylinder head 2 of an engine 1 through the intake manifold 3 and the surge tank 4. While a throttle valve 
6 is formed near the surge tank 4 inlet port of an inlet pipe 5, inhalation-of-air compressor 7a of a 
turbocharger 7 is prepared in the upstream. The inhalation-of-air path is constituted from this operation 
gestah by these intake manifolds 3, the surge tank 4, and the inlet pipe 5. And after the inhalation air 
introduced in the inlet pipe 5 through the air cleaner 8 is compressed by inhalation-of-air compressor 7a, 
the flow of [ it ] is controlled by the throttle valve 6, and it is supplied to a combustion chamber. In 
addition, the charge pressure by inhalation-of-air compressor 7a is adjusted by the well-known waist 
gate valve 9. 

[00 11] Moreover, an exhaust pipe 12 is connected to the cylinder head 2 of an engine 1 through an 
exhaust manifold 10 and the contiguity catalyst 1 1 as an emission-gas-purification catalyst, and exhaust 
gas turbine 7b connected on said inhalation-of-air compressor 7a and same axle is prepared in the 
exhaust manifold 10. The flueway is constituted from tiiis operation gestalt by these exhaust manifolds 
10 and exhaust pipes 12. And after the exhaust gas after combustion carries out the rotation drive of the 
exhaust gas turbine 7b in the combustion chamber of an engine 1, it passes through the inside of the 
contiguity catalyst 11, and it is discharged outside through the under floor catalyst and silencer for 
emission gas purification which show around after that at an exhaust pipe 12, and are not illustrated. 
[0012] The end of the 1st EGR path 13 is connected to the downstream of said contiguity catalyst 1 1, 
and the end of the 2nd EGR path 14 is connected to the upstream of said exhaust gas turbine 7b. The 
other end of these 1st and 2nd EGR paths 13 and 14 is both connected to said surge tank 4 through the 
EGR change-over bulb 15 and the common EGR path 16 as a path means for switching, the EGR 
change-over bulb 15 opens altematively the 1st EGR path 13 and the 2nd EGR path 14 wide, and the 
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common EGR path 16 is made to open it for free passage. Moreover, the EGR modulating valve 17 is 
formed in the common EGR path 16, and the flow rate of the exhaust gas which circulates the common 
EGR path 16 is adjusted according to the opening of this EGR modulating valve 17. 
[0013] On the other hand, ECU (electronic control unit)21 equipped with an I/O device, storage (ROM, 
RAM, etc.), the central processing unit (CPU), the timer counter, etc. is installed in the vehicle interior 
of a room. The rotational-speed sensor 23 grade which detects the Karman*s vortex-type intake air flow 
sensor 22 which detects the inhalation air content Q introduced in an inlet pipe 5, and the rotational 
speed Ne of an engine 1 is connected to the input side of ECU21, and the detection information from 
these sensors is inputted. While said EGR change-over bulb 15, the EGR modulating valve 17, and the 
waist gate valve 9 are connected, an ignition plug, a fuel injection valve, etc. which an engine 1 does not 
illustrate are connected to the output side of ECU21. With this operation gestalt, this ECU21 functions 
as a loaded-condition detection means and a control means. 

[0014] And ECU21 computes ignition timing, fuel oil consumption, target charge pressure, etc. based on 
the operational status of an engine 1, carries out drive control of an ignition plug, a fuel injection valve, 
and the waist gate valve 9, and makes an engine 1 operate. Here, with the injection mold engine 1 in a 
cylinder, it did not come to accept it in an inhalation-of-air line, but also by the compression stroke, 
since fuel injection is possible, fuel-injection mode has been switched according to the operational status 
of an engine 1. That is, ECU21 performs fuel injection according to the increment in the target mean 
effective pressure Pe and engine speed Ne showing an engine load based on the map of drawing 2 in the 
stroke corresponding to a change and its fuel-injection mode for fuel-injection mode in the order of 
compression RIN mode, SUTOIKI mode, and 0/L mode. 

[0015] Both O and/L mode, and SUTOIKI mode are the modes which carry out fiiel injection like an 
inhalation-of-air line, and a target air- fuel ratio is set as the air-fuel ratio by the side of rich 
(concentration side) rather than SUTOIKI (theoretical air fuel ratio). At 0/L mode, an air-fuel ratio is 
controlled by open-loop to a rich side, and feedback control of the air- fuel ratio is carried out to 
SUTOIKI based on detection of 02 sensor which is not illustrated in SUTOIKI mode. Moreover, 
compression RIN mode is the mode which carries out fuel injection by the compression stroke, 
centralizing the gaseous mixture in which ignition near SUTOIKI is possible on the perimeter of an 
ignition plug, is making the gaseous mixture of a Lean air- fuel ratio exist in the perimeter, and is 
controlled to an overly RIN whole air-fuel ratio. 

[0016] On the other hand, ECU21 controls the opening of the EGR modulating valve 17 based on the 
operational status of an engine 1, and it switches the EGR paths 13 and 14 used for the EGR reflux at 
this time by the EGR change-over bulb 15 based on the operational status of an engine 1 while it adjusts 
the amount of EGR(s) which flows back from an exhaust side to an inspired air flow path. Then, the 
EGR control performed by this ECU21 is explained in full detail below. 
[0017] ECU21 performs the EGR control routine shown in drawing 3 and drawing 4 by the 
predetermined control interval. First, ECU21 computes the target mean effective pressure Pe based on 
throttle opening, or the accelerator control input and engine speed Ne which do not compute and 
illustrate the volumetric efficiency Ev of an engine 1 based on the inhalation air content Q which 
inputted the engine speed Ne from the rotational-speed sensor 23 at step S2, and was inputted from the 
intake air flow sensor 22 by step S4. At continuing step S6, a routine is ended, after judging whether 
current fuel-injection modes are O/L mode, shifting to step S8 at the time of YES (affirmation), setting 
opening of the EGR modulating valve 17 to 0 (close by-pass bulb completely) and switching the EGR 
change-over bulb 15 to the 2nd EGR path 14 side at step SIO. That is, since circulation of exhaust gas is 
intercepted with the EGR modulating valve 17 in this case, regardless of the change-over condition of 
the 1st and 2nd EGR paths 13 and 14, the EGR reflux by the side of an inhalation-of-air path is stopped. 
[0018] Thus, when fuel-injection mode is switched to the 2nd EGR path 14 by SUTOIKI mode a change 
and by intercepting circulation of EGR with the EGR modulating valve 17 further, responsibility is 
reduced, EGR can be supphed and the shock at the time of a mode change-over can be reduced. In 
addition, at the time of a judgment at step S6, since possibility of moving to the low load quantity 
rotation side in SUTOIKI mode is high when an engine speed Ne is larger than a predetermined value, 
and switching to SUTOIKI mode, it may replace with the above-mentioned 2nd EGR path 14, may 
switch to the 1st EGR path 13 side, and you may prepare for a change-over in SUTOIKI mode. 
Moreover, according to the engine speed Ne in the inside of 0/L mode, the 1st EGR path 13 and the 2nd 
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EGR path 14 may be switched. In this case, the technical problem mentioned above is effectively 
cancelable, reducing the response delay of EGR at the time of a change-over in SUTOIKI mode further. 
[0019] Moreover, when the judgment of said step S6 is NO (negation), it shifts to step S12 and judges 
whether the present fuel-injection mode is SUTOIKI mode. When a judgment is YES, it shifts to step 
SI 4, and based on the bulb opening setting map for SUTOIKI modes set up beforehand, it asks for the 
target opening of the EGR modulating valve 17 from volumetric efficiency Ev and an engine speed Ne, 
and drive control of the EGR modulating valve 17 is carried out that the target opening should be 
attained. 

[0020] At continuing step SI 6, if a decision value EvO is calculated fi*om an engine speed Ne and it puts 
whether the actual volumetric efficiency Ev is large in another way to a decision value EvO based on the 
decision value EvO setting map for SUTOIKI modes set up beforehand at step SI 8, it will judge whether 
the load of an engine 1 is large. A routine is ended, after switching the EGR change-over bulb 15 to the 
1st EGR path 13 side at step S22 by step S20 when a change and a judgment are NO(s) about the EGR 
change-over bulb 1 5 at the 2nd EGR path 1 4 side when the judgment of step S 1 8 is YES. 
[0021] On the other hand, when the judgment of said step S12 is NO, it considers that the present fuel- 
injection mode is compression RIN mode, shifts to step S24, and asks for the target opening of the EGR 
modulating valve 17 fi*om the target mean effective pressure Pe and an engine speed Ne based on the 
bulb opening setting map for compression RIN modes set up beforehand, and drive control of the EGR 
modulating valve 17 is carried out that the target opening should be attained. 

[0022] In addition, in the compression RIN mode in which an air-fiiel ratio changes in the Lean field, 
since a lot of inhalation air is introduced, having replaced with the volumetric efficiency Ev used in 
SUTOIKI mode in this way, and having applied the target mean effective pressure Pe has a small change 
of the inhalation air content Q, therefore since the volumetric efficiency Ev computed based on the 
inhalation air content Q does not correlate with an engine load, it substitutes the target mean effective 
pressure Pe in which an operator's volition is reflected. The bulb opening which corresponded to the 
engine load appropriately in each mode by this is set up. 

[0023] At continuing step S26, if a decision value PeO is calculated fi-om an engine speed Ne and it puts 
whether the actual target mean effective pressure Pe is large in another way to a decision value EvO 
based on the decision value PeO setting map for compression RIN modes set up beforehand at step S28, 
it will judge whether the load of an engine 1 is large. A routine is ended, after switching the EGR 
change-over bulb 15 to the 1st EGR path 13 side at step S32 by step S30 when a change and a judgment 
are NO(s) about the EGR change-over bulb 15 at the 2nd EGR path 14 side when the judgment of step 
S28 is YES. 

[0024] The reflux situation of EGR is switched as follows by control of above ECU21. First, said 
decision values EvO and PeO are set up on Rhine shown with a broken line based on an engine speed Ne 
in the SUTOIKI mode field in drawing 2 , and a compression RIN mode field. These decision values 
EvO and PeO are beforehand set up by the bench test of an engine 1, and are set as the boundary (that is, 
atmospheric pressure) which the pressure in a surge tank 4 changes to positive pressure from negative 
pressure according to the supercharge effectiveness of a turbocharger 7 with the increment in an engine 
speed Ne and the target mean effective pressure Pe. The problem mentioned above is solved by this. In 
addition, as a result of introducing a lot of inhalation air for lean combustion in compression RIN mode, 
a positive pressure region exists also in the compression RIN mode field where an engine speed Ne and 
the target mean effective pressure Pe are lower than the negative pressure region of a SUTOIKI mode 
field, because the big supercharge effectiveness is acquired, even if the workload of a turbocharger 7 is 
the same. 

[0025] On the other hand, in case the exhaust gas discharged from an engine 1 passes exhaust gas 
turbine 7b and the contiguity catalyst 11, while it produces a pressure loss, the trap of some soot 
contained in case the contiguity catalyst 1 1 is passed is carried out. Consequently, in the upstream of 
exhaust gas turbine 7b, a pressure higher than the inside of the surge tank 4 of the positive pressure 
region of the above-mentioned SUTOIKI mode field or a compression RIN mode field although exhaust 
gas contains comparatively much soot is secured, and on the other hand, in the downstream of the 
contiguity catalyst 1 1, exhaust gas has the inclination for a soot content to be reduced sharply, although 
a pressure declines rather than the inside of the surge tank 4 of the above-mentioned positive pressure 
region. 
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[0026] And when the volumetric efficiency Ev actual as mentioned above and the target mean effective 
pressure Pe are smaller than decision values EvO and PeO (step S the judgment of 18 and 28 NO) and it 
is guessed that the inside of a surge tank 4 has negative pressure, the EGR change-over bulb 15 is 
switched to the 1st EGR path 13 side (step S 22 32), and the downstream of the contiguity catalyst 1 1 is 
connected a surge tank 4 side through the 1st EGR path 13 and the common path 16. As mentioned 
above, although the exhaust gas pressure of the downstream of the contiguity catalyst 1 1 is low, since it 
is higher than an atmospheric pressure, the differential pressure for EGR reflux is secured between the 
surge tank 4 sides which are negative pressure, exhaust gas flows back to a surge tank 4 side, and 
reduction of an NOx discharge is attained by the fall of combustion temperature. And since the exhaust 
gas at this time has the very low soot content, deposition of the carbon to an inhalation-of-air system (a 
surge tank and intake manifold) is controlled, and the trouble by this is prevented, 
[0027] On the other hand, the actual volumetric efficiency Ev and the target mean effective pressure Pe 
are larger than decision values EvO and PeO (step S the judgment of 18 and 28 YES), when it is guessed 
that the inside of a surge tank 4 has positive pressure, the EGR change-over bulb 15 is switched to the 
2nd EGR path 14 side (step S 20 30), and the upstream of exhaust gas turbine 7b is connected a surge 
tank 4 side through the 2nd EGR path 14 and the common path 16. As mentioned above, since the 
upstream of exhaust gas turbine 7b has a four or more surge tanks [ of positive pressure ] pressure, even 
if the supercharge effectiveness of such a turbocharger 7 is high operational status, the differential 
pressure for EGR reflux is secured, EGR of an initial complement flows back certainly, and an NOx 
discharge is reduced. 

[0028] As mentioned above in the EGR control unit of the engine with a turbocharger of this operation 
gestalt When volumetric efficiency Ev and the target mean effective pressure Pe are low and a surge 
tank 4 side tends to secure the differential pressure for EGR reflux with negative pressure The soot 
content after passing the contiguity catalyst 1 1 makes low exhaust gas flow back, and controls 
deposition of the carbon to an inhalation-of-air system. On the other hand, volumetric efficiency Ev and 
the target mean effective pressure Pe are high, when a surge tank 4 side cannot secure differential 
pressure for EGR reflux easily due to positive pressure, the high-pressure exhaust gas of the exhaust gas 
turbine 7b upstream is made to flow back, and certain-ization of EGR reflux is attained. Therefore, EGR 
is related always certainly flowed back to the pressure buildup by the side of the inhalation-of-air path 
by the turbocharger 7, NOx reduction can be attained upwards, the carbon deposit to an inhalation-of-air 
system with the soot in exhaust gas can be controlled especially at the time of low load driving, and a 
trouble can be prevented beforehand. 

[0029] Although explanation of an operation gestalt is finished above, the mode of this invention is not 
limited to this operation gestalt. For example, although shape was taken with the above-mentioned 
operation gestalt as an EGR control unit for injection mold engine 1 in a cylinder, the object may be 
materialized to the EGR control unit for inlet-pipe injection mold engines which carries out fiiel 
injection not only this but within [ usual ] inhalation of air. Moreover, although the pressure in a surge 
tank 4 set decision values EvO and PeO as the boundary (that is, atmospheric pressure) changed to 
positive pressure fi*om negative pressure and switched the EGR paths 13 and 14 with the above- 
mentioned operation gestalt based on the decision values EvO and PeO A setup of decision values EvO 
and PeO may switch the EGR paths 13 md 14 on the basis of the decision values EvO and PeO which are 
not limited to this, for example, are equivalent to a pressure [ a little ] higher than atmospheric pressure. 
[0030] 

[Effect of the Invention] As explained above, while according to the EGR control device of the engine 
with a turbocharger of this invention related always flowing back EGR certainly to the pressure buildup 
by the side of the inhalation-of-air path by the turbocharger and being able to attain NOx reduction, the 
carbon deposit to an inhalation-of-air system with the soot in exhaust gas can be controlled. 


[Translation done.] 


http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 


8/31/04 


